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DETAILED ACTION 

Response to Arguments 

Applicant's arguments filed 7/25/06 have been fully considered but they are not 
persuasive. 

The first argument is that Wu and Chu teaches depositing oxide on a Si 
substrate, not a buried oxide substrate and, therefore, there is no motivation to combine 
these two references. 

As noted before, It is pointed out that this argument fails to consider the rejection 
as a whole. The APA teaches all of the claims except for the selective deposition of the 
silicon dioxide in the STI trenches, which is taught by Wu. Therefore, the combination of 
the selective deposition used in Wu with the fomiation of the STI region over an 
exposed buried oxide would result in the silicon dioxide being nucleated on the buried 
oxide. The motivation is provided by Wu, which states that the use of an LPD oxide 
would result in a planar surface and lower budgets (1 , 61+). These benefits motivate a 
skilled artisan to use the LPD oxide of Wu in the invention of the APA. 

In response to applicant's arguments against the references individually, one 
cannot show nonobvlousness by attacking references individually where the rejections 
are based on combinations of references. See In re Keller, 642 F.2d 413, 208 USPQ 
871 (CCPA 1981): In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). 
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The next argument is that the use of Applicant's specification to teach the 
nucleation of the surface "represents the epitome of hindsight analysis" because the 
"legal conclusion must be reached on the basis of the facts gleaned from the prior art." 

Please note that the rejection's reliance upon the specification merely points out 
what is admitted to be inherent to LPD. The top of page 8 of the specification states 
that using LPD oxide deposition "occurs in such a manner that the oxide nucleates on, 
and grows from, the exposed surface of the BOX layer". Therefore, the process itself 
inherently nucleates the surface. Hindsight is not used because it is admitted that 
nucleation is inherent to the process. 

The last argument is that the cleaning step is not disclosed because it is admitted 
that the chemicals used to perfomri the cleaning are conventional. 

As further support for the contention that a cleaning step is conventional, US 
Patents 6,437,400 (3, 58+), 6,949,446 (5, 57+), 6,114,216 (43, 43+), 5,851,900 (3, 49+), 
and US Patent Application Publication 2004/0038495 (3, [0036]) all cite the cleaning of 
a STI trench to remove native oxides and other contaminants. 

Therefore, the previous rejection stands as written and in light of the above 
discussion. 

Claim Rejections • 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which fomris the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary sitill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

This application cu^ently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the Inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (0 or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 1,2, 4-9, 13, 14, and 22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Applicant's admitted prior art Figure 1 in view of Wu, US Patent 
5,994,178. 

Applicant's admitted prior art (APA) Figure 1 teaches a method of forming 
shallow trench isolation (STI) regions in a silicon-on-insulator layer on a buried oxide 
layer, the method comprising: 
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forming a shallow trench isolation region in the silicon-on-insulator layer [106] 
with the sidewalls extending to the buried oxide layer [104] to define first and second 
active regions separated by the shallow trench isolation region; and 

depositing silicon dioxide [1 12] in the shallow trench isolation region on the 
buried oxide layer. 

APA fails to teach selectively depositing the silicon dioxide in the STI region 
without depositing the silicon dioxide on the first and second active regions by 
nucleating the deposition of the silicon dioxide on the buried oxide layer. 

Wu teaches selectively filling STI trenches with an LPD oxide (3, 8+). 

it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the LPD oxide of Wu in the invention of APA because Wu teaches the 
use of an LPD oxide to fill the STI trench produces a planar surface and lower budgets 
(1 , 61+). Applicant's own specification states on the top of page 8; "This deposition 
occurs in such a manner that the oxide nucleates on, and grows from, the exposed 
surface of the BOX layer 204." This means that the LPD of oxide inherently nucleates 
and grows on the on the buried oxide. 

Regarding claim 2, Wu the silicon dioxide is deposited by liquid phase deposition 
(3. 8+). 

As to claim 4, APA teaches forming a pad oxide layer [108] on the silicon-on- 
insulator layer. 

In re claim 5, while APA fails to teach the pad oxide layer has a thickness of 
between approximately 2 nm and approximately 10 nm, it would have been obvious to 
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one ordinary skill in the art at the time of the invention to optimize the pad oxide layer 
thickness (MPEP 2144.05). 

Regarding claim 6, APA teaches forming a pad nitride layer [110] on the SOI 

layer. 

With respect to claim 7, while APA fails to teach the pad nitride layer has a 
thickness of between approximately 10 nm and approximately 150 nm, it would have 
been obvious to one ordinary skill In the art at the time of the invention to optimize the 
pad oxide layer thickness (MPEP 2144.05). 

As to claim 8, while APA fails to teach cleaning the shallow trench isolation 
region before selectively depositing silicon dioxide, the cleaning of the cleaning the 
shallow trench isolation region before selectively depositing silicon dioxide is a 
conventional step known to a skilled artisan. The cleaning of a trench prior to 
deposition of a material therein is commonly known in the art to a skilled artisan. The 
removal of etching residue, native oxides, and other contaminants is common and 
generally required in this art. This Is further alluded to in the specification (page 7, lines 
24+) of this application. The disclosure of the use of conventional chemicals to clean a 
trench obviates the cleaning step itself. 

In re claim 9, while APA fails to teach cleaning the shallow trench isolation region 
reduces an amount of native oxide present along each exposed wall of the shallow 
trench isolation region, this is a conventional step known to a skilled artisan. The use of 
conventional materials to perform there known functions in a conventional process is 
obvious (MPEP 2144.07). 
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In re claim 13, Wu teaches processing the selectively deposited silicon dioxide to 
provide a density substantially similar to a density of thermally grown silicon dioxide (3, 
20+). 

Regarding claim 14, Wu teaches processing the selectively deposited silicon 
dioxide further includes annealing the selectively deposited silicon dioxide al a 
temperature between approximately 800°C and approximately 1500°C (3, 20+). 

With respect to claim 22, APA teaches fonning a pad oxide layer [108] between 
the pad nitride layer [110] and the silicon-on-insulator layer [106]. 

Claims 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Applicant's admitted prior art Figure 1 in view of Wu, US Patent 5,994,178, and Chu et 
al., US Patent 5,851,900. 

While APA fails to teach overfilling the shallow trench isolation region with an 
excess amount of silicon dioxide during selective deposition; and planarizing the 
shallow trench isolation region by removing the excess amount, the overfilling and 
planarizing of the LPD oxide is commonly known in the art, as taught by Chu et al., US 
Patent 5.851 .900 (Figures 7 and 8 & 4, 20-30 & 4, 60+). A skilled artisan knows that a 
planar surface is highly desired. The use of conventional materials to perform their 
known functions in a conventional process is obvious (MPEP 2144.07). 
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Conclusion 



The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The art cited but not relied upon all teach the use of LPD oxide to 
fill an STI trench. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David A. Zarneke whose telephone number is (571)- 
272-1937. The examiner can normally be reached on M-Th 7:30 AM-6 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, William Baumeister can be reached on (571)-272-1722. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 



Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infonnation for unpublished applications is available through Private PAIR only. 
For more infomiation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



273-8300. 
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Primary Examiner 
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